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JIBa MaccoBbIX Bunia capaHuoBbix, Chorthippus apricarius v Locusta migratoria, 1IMpoKO pacrpocTpaHe-
HbI Ha fore Cubupy. OLEHKU TPUTOTHOCTI MECTOOOUTAHMIA, ITOTyYEHHbIE METOIOM MAaKCUMAJIBHOM DH-
TPOIIMH, IS COBPEMEHHOTIO IIEPHOIA XOPOILIO COOTBETCTBYIOT PACIIPENETCHHIO TOUEK HAXOXKIEHUS KaX-
noro Buna. OCHOBHbIE (DaKTOpBI, OOBSICHSIOLIME XapaKTep PaCCENeHMs, — TeMIIEPATyPHbIE ITOKA3ATEIM,
0CO0eHHO 3MMHETO ce30Ha. [TporHosnbie Monenu st eprono 2021—2040 1 2041—2060 rT. ¥ crieHapus
BBICOKOTO YPOBHSI SMMCCHUU TTAPHUKOBBIX Fa30B JEMOHCTPHMPYIOT SIBHBIC PA3IMYMSA MEXIY JABYMSI MO-
JIeNbHBIMU BUAaMu. BeposiTHO, uTo ycioBus 1ist ooutanust Ch. apricarius Ha 1ore Cubupy CTaHyT MeHee
GIaroNpusITHEIMU, TOTIA KaK IS L. migratoria MOXHO OXUIATh PE3KOTO paclMpeHusT 30HBI Hanbosee
OJIaroIpUSITHRIX MECTOOOUTaHMA Ha tore 3amagHoii Cubupu 1 Ha ceBepe Kazaxcrana. EcTb BeposiTHOCTD
TOTO, YTO JaHHAs TEHICHIIMS CTaHET ellie Ooiee 3aMeTHOM BO BTopoii monoruHe XXI B. OnTrMabHast 11st
TEPEJIETHOM capaHyy 00JIaCTh MOXET OXBATUTH OOIIMPHYIO TEpPUTOPUIO MexXmy 50° 1 62° c. 11 ¥ MEXIY
VYpanom u ceBepo-3anagHbIMM OKparHaMu Astae-CassHCKOM rOpHOI CUCTEMBbI. 31eCh MOXKET MOSIBUTHCS
HOBasT 00J1aCTh MAaCCOBBIX Pa3sMHOXKeHMIA L. migratoria. B conpenebHbIX perMOHAX 1 JaXe B PAaCITOIOKeH-
HOM Ha 3HaUUTeTbHOM yiaieHnu [TpuMopcKoM Kpae TUIolaTb TepPUTOPHIA, TIPUTOIHBIX TSI 3TOTO BUNA,
TAKXKe MOXET 3HAYMTEIHHO YBEIUUUTLCS. TakiM 00pa3oM, o0llee coOXpaHeHK e TPEH/IA IO0AILHOTO IT0-
TeIUIeHYsI C OOJIBILION BEPOSTHOCTHIO ITPUBEIET K CYILIECTBEHHOMY M3MEHEHUIO PACIIPOCTPAHEHMST Ha I0Te
Cubupy HEKOTOPBIX MOTEHUIMATBHBIX BPEIUTEIEH 13 YKClia CapaHYOBBIX.

! CtaThs IONTOTOBJIEHA HA OCHOBE MaTepuaJIoB OKIIana, npencrasieHHoro Ha XVI Coesne Pyc-
CKOTO SHTOMOJIOTMYecKoro ooiectsa (Mocksa, 2022 1.).
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Karouesbie cro6a: capaHuoBbIe, apeal, 9KOMOIEIUpOBaHue, Oypoiil KoHeK, Chorthippus apricarius,
riepesieTHas capaHya, Locusta migratoria.
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CapanuoBble (Acrididae) — omMH U3 caMbIX 3aMETHBIX M KJIIOUEBbIX KOMIIOHEHTOB Hace-
JICHUSI TPaBSHUCTHIX JaHmmagToB. byayyn rmaBHbIM oOpa3om ¢durodaraMu, OHM CIyXKaT
BaXXHBIM 3BEHOM Ha ITyTSX TMepepacipeneIeHHs ITUTATeIbHBIX BEIIECTB U SHEPTUU, TIPU 3TOM
HX 3KCKPEMEHTBHI MOXKHO pacCMaTpMBaTh KaK CBOETO polia ecTecTBeHHOe ynoopeHue (Stebaev
et al., 1968; Stebaev, 1972), a caMu OHU CIIyXaT IUIIEH UII pa3HOOOPa3HBIX KOHCYMEHTOB
(JTaumHuHckwmii u ap., 2002; Ceprees u ap., 2022). bojiee Toro, yMepeHHoe oOrpbi3aHue TpaB
capaHYOBEIMHM Jaxke CTUMY/IMpyeT pocT pacteHuii (Olfert, Mukerji, 1983). BMmecte ¢ TeM MHO-
TMe WX BUIbl U3BECTHBI KaK OMacHeWIe BpeANTEIM SKOHOMUYECKH BasKHBIX CETbCKOXO03STi-
ctBeHHBIX Kyabryp (Uvarov, 1977; Ceprees, Jlaunnunckuii, 2007; Le Gall et al., 2019; Zhang
et al., 2019). Ux ominuaeT cnocoOHOCTh BpeMsi OT BpEMEHU pa3MHOXATbCsl B Macce U HaHO-
CUTBb OTPOMHBIN YIIepO TOJISIM, TTaCTOUIIAM M CEHOKOCAM.

CapaH4yoBBIE OTHOCSTCS K BEMyIIUM TPYIIaM HACEKOMBIX M B TPABSHUCTBIX JaHAmadTax
IOxHo#t Cubupu, o6IIMPHOIT 06IACTH BHETPOIIMYECKOM A3MHU C pe3KO KOHTHHEHTAJIbHBIM
KJIMMaToOM ¥ SIPKO BBbIpAaXXeHHOM MPUPOTHOI 30HAIBHOCTBIO, TIPU KOTOPOM Ha paBHUHAX
M B MEXTOPHBIX KOTJOBMHAX IOXHAasl Taiira U MeJKOJMCTBEHHbIE Jieca CMEHSIIOTCS JIeCo-
CTeTTHBIMM, CTEITHBIMU W JIaxe MyCTBIHHBIMU JaHmmadTamu, a B Anrae-CassHCKOM TOpHOi
CHCTeMe BbIpaXkeHa TakKKe BBICOTHAs MOSICHOCTh. Takoe MHOTrooOpasue JIaHIIIahTOB CO3-
JaeT GJIATONPUSTHBIE YCJIOBHS IJIs1 OOMTAaHUSI HECTAAHBIX CAPaHYOBBIX, YUCIEHHOCTh U GUO-
Macca KOTOpbIX MOTYT ObITh oueHb Oosbirmu (Ceprees, 1989; Sergeev, 2021). Kpome Toro,
3/1eCh HEOMHOKPATHO OTMEYAJIMCh MacCOBbIe PAa3MHOXEHMSI CTaIHBIX BUIOB, MPEXKIE BCETO
utanbsHcKoro npyca Calliptamus italicus (L.), a Takoke 3a/IeTBl cTaii IepeIeTHON a3MaTCKOM
capanuu Locusta migratoria migratoria (L.) (bepexkos, 1956; Ceprees, 2010, 2017; CepreeB
u 11p., 2022). EcTb B 3TOM pervoHe U peikue BUIbl capaHuoBhIX (Sergeev, 1998, 2010).

B nocneaHue aecTUieTHsl KIMMaTUYECKUEe U3MEHEHUS CO3Jal0T BO3MOXHOCTb paccelie-
HMSI pa3HbIX BUIOB CapaHUYOBBIX 3a Mpelesibl paHee M3BECTHBIX TpaHull UX apeasioB (Sergeev,
2010; JlaumHuHCKuM 1 ap., 2015). B 310l cBSI31 BaxKHO OLIEHUTH OOIlIee HAIIPaBICHUE U CKO-
POCTh OXKMIAeMbIX U3BMEHEHUH, TIpUYeM O0COOEHHO aKTyaJlbHa 3Ta MpobyieMa I TTOTEHIIN-
lbHBIX Bpenuteneil. TpaaUIIMOHHO Takue 3alayu pellajiuCh «BPYUHYI0» METOIOM KapTo-
rpadhupoBaHusl MOMYASLIMMI, aHATM30M UX COCTOSIHUSI U MPOTHO30M JAMHAMUKU C YYETOM
M3MEHEHUI TUIpOMeTeopoJiorniyecknx naHHbIX. C KoH1Ia XX B. BO3MOXHOCTH MCClIenoBaTe-
JIelt CyIeCTBEHHO pacIIMPWINCh, B IIEPBYIO OUepeab O1aromapst UCIIOIb30BaHUIO TTEPCOHATb-
HBIX KOMITBIOTEPOB, BBIYUCIIATEILHBII TMTOTEHIIMAT KOTOPBIX OBICTPO YBEJTMUMBAJICS, a TAKKE
TMOSIBJICHUIO JOCTYITHBIX TOPTATUBHBIX PECUBEPOB CUCTEM IJI00AJIbHOI HaBUTAllMU, PA3BUTUIO
MHTEPHET-TEXHOJIOTUIA Y HOBBIX MTOAXOM0OB K MaTeMaTUyecKoMy MonenupoBaHuio. [TosBuics
BeCcbMa pa3HOOOPa3HBIM M OOIIMPHBII KJIACC MOMAENIEH: MOIEU pacTpeneieHus BuaoB (Spe-
cies Distribution Models — SDMs) (Aratijo, Guisan, 2006; Zimmerman et al., 2010; Hijmans,
Elith, 2021), B ToM uKciie TaK Ha3biBaeMble Mofieau dKonorndeckux Hu (ENM) u monenu
npurogHocty Mmectoooutanuii (HSM) (Warren, 2012; Kindt, 2018). ITono6HbIe Monenu B 00-
IIeM BUIE MOXHO pa3neanTh Ha nBa rmoakiiacca (Koch, 2021): MexaHucTUIeCKIE, OCHOBaHHBIE
Ha UH(OpPMaIMKU O GUOJIOr0-3KOJIOTUYeCKUX 0coOeHHOCTsIX BuaoB (Hanpumep, CLIMEX),
U KOpPEJISIIMOHHbBIC, Oa3UpYIOIIMecs] TPEMMYILECTBEHHO Ha JaHHBIX O TOYKAX HAXOXICHMS
(MaxEnt, Random Forest, Ellipsoid Envelope u ap.). Kpome Toro, nosiBuiace BO3MOXXHOCTb
WCITOJIb30BaHMS PE3yIBTAaTOB MTPOTHO3HOTO MOAETNPOBAHUS IIO0AbHBIX KITMMATUIECKUX U3~
menenwmit (Fick, Hijmans, 2017).
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JI1st MaccoBBIX BUIOB capaHYOBBIX TTOTOOHBIX MOIeJIelt TToKa cO3MaHO HeMHOTO. MexaHu-
cTuyeckasi Mojiesib pazpaboTaHa IUlsl IIUPOKO PACIIPOCTPAHEHHOIO CEBEPOAMEPUKAHCKOIO
Melanoplus sanguinipes (F.) (Olfert et al., 2011). Jlnsg aHanu3a 3aKOHOMEPHOCTE# pacmpene-
JIEHVs] BBIMEPIMX U CYIIECTBYIOIIMX MOIMYJISUNNA IMPOKOKPBIION TpeloTku Bryodemella
tuberculata (F.) codnana Mozeb MHOroMepHoit akojiornyeckoid Huim (Dey et al., 2021). dns
MyCTBIHHOM capaHuM Schistocerca gregaria (Forskal) pazpaboTaH Habop perMoOHaIbHBIX MOMIE-
neit nst CeepHoii u Boctounoii Adpuku (Kimathi et al., 2020) u FOro-3anagHoit Azuu (Zhu
et al., 2021). Eme HeckoiIbKO Moeneit, XapaKTepu3yIOIINX ONTUMAaIbHOCTh MECTOOONTAHMIA
B OTIEJbHBIX PETMOHAX, CO3MAHBI IJIS1 TPEX CTAIHBIX BUIOB, OMYJISILIMU KOTOPBIX CYIIECTBYIOT
B Kazaxcrane, a uMeHHO Mapokkckoii capaHuu Dociostaurus maroccanus (Thunberg) (Mal-
akhov, Zlatanov, 2020), asuarckoii capanuu (Malakhov et al., 2018) 1 UTaJIBSIHCKOTO mpyca
(Klein et al., 2022). [Tomo6HbIe MOnENM OMYOJIUKOBAHBI TAKXKE JJISI OTIAETbHBIX YacTeil apea-
JIa MAaCCOBBIX CTEITHBIX BUIOB, TAKMX KaK YepHoITojocast Koobutka Oedaleus decorus (Germar)
(Popova et al., 2022; Sun et al., 2023) u ycatsiit 6ynaBoyc Dasyhippus barbipes (Fischer de
Waldheim) (Zhang et al., 2023), a Takske 17151 KOMILJIEKCA XO3SMCTBEHHO BaXKHBIX BUIOB B (hay-
He Anaronuu (Ciplak, Uluar, 2024) u AByX peaKux BUAOB CapaHYOBbIX, OOUTAIOIIMX HA IOTe
Cubupu (Ceprees u ap., 2023).

3amaya JTaHHOTO MCCIENOBaHUS — CO3MaTh MOMEIN PACITPOCTPAaHEHUsT HECKOJIbKUX MacCo-
BBIX BUZIOB CapaHYOBBIX Ha tore CUOUPH 10 JaHHBIM O TOYKAX MX HAXOXKICHUST, COBPEMEHHBIM
M TPOTHO3HBIM OMOKJIMMATUYECKMM JaHHBIM M HAa OCHOBE COTOCTaBJIEHUST TaKUX Momeseit
BBISIBUTb OCHOBHBIC TPEHIbI BO3MOXHBIX CMEILIEHUI TpaHUIl apeajioB U ONTUMAaIbHBIX IS
M3Y4eHHBIX BUJIOB PailOHOB.

MATEPUAJI U METOANKA

[Ty6nukaist ocHoBaHa Ha OpUTUHATBHBIX JAHHBIX O PACIIpeIeIeHUY BUTOB B pa3HOOOPA3HBIX
CTEIHBIX U JIECOCTEITHBIX MeCTOOOUTaHUSIX tora CUOMPY U CONPEAETbHBIX PETUOHOB, TTOTyYeH-
HBIX B OCHOBHOM B 1976—2023 IT. ¢ TOMOIIIBIO METOIOB, TIO3BOJISIIOIIMX OLIEHUTh YUCICHHOCTD
CapaHYOBbIX: KOJIUYECTBEHHBIE YUEThl CTAHAAPTHBIM SHTOMOJOTMYECKMM CayKOM 3a Ompene-
JIEHHBII MMPOMEXYTOK BpeMeHu ¢ mepecueToM Ha 1 u (Gause, 1930; Ceprees, 1986; Sergeeyv,
2021) u onpeneneHue IJIOTHOCTH CapaHYOBBIX Ha CepUsIX ILIOIIAM0K C pa3neaeHueM M0 BUAaM
(beit-buenko, 1932; IMueHuubiHa 1 Ap., 1993). [Ins 6osee MOJHOTO aHAM3a TAKCOLEHOB MO-
TMOOHBIE YUETHl OOBIYHO COTMPOBOXKIAIOTCS BU3YaIbHBIMU OOCIIENOBAHUSIMU MECTOOOMTaHUIA
U Ka4eCTBEHHBIMU cOopaMu. JIJ1st KaxKmoil TOUKM onpeaessuiich reorpaduyeckue KOOpauHaThI,
a0COJTIOTHBIE BBICOTHI, OMUCHIBAJIOCH COCTOSTHUE PACTUTEIBHOTO TTOKpOBa 1 MmouB. [1poaHanu-
3UPOBaHbI TAaKXKe MaTepuasibl KOJUIEKIMOHHBIX (hoHI0B HoBocOMPCKOro rocyiapcTBEHHOTO
yHuBepcutera, MHcTUTyTa cuctematuku U sKonorun XuBoTHeix CO PAH (HoBocu6upck),
3oonorngeckoro nHcruryra PAH (C.-IlerepOypr) u I'opHO-ANTaiiCKOro rocyaapCTBEHHOTO
yHuBepcuteta (fTopHO-AnTalicK), a TAKXKe TOCTYIHbIe MyoauKauuu. st onpeneneHus reorpa-
(GUYECKIX KOOPANHAT TOYeK y4eToB, ITpoBeneHHbIX 10 2000 T., ncnoab3oBany makeTsl Google
Earth Pro 7.3.3 u ArcGIS Explore ¢ yrouHeHHeM Ip1 HEOOXONMMOCTH MO TOCTYIHBIM TOIIOrpa-
ryeckrM KapTam, IOCIenyoleil Baaaueit 1 epeBoiaoM B IECATUIHYIO (hOpMY.

B kauecTBe MoieIbHBIX 0OBEKTOB BHIOPAHBI Ba IIIMPOKO pacpoCTpaHeHHbIX Ha tore Cu-
OUpM MacCOBBIX BUIA: MepesieTHast capaHua (L. migratoria migratoria), ceBepO-BOCTOUHBIE
OKpaMHBI apeajla KOTOpoii 3axonsT B ucciaenyeMblii perroH (Ceprees, 2017), 1 Oypblii KOHEK
(Chorthippus apricarius (L.)), BcTpeuatomuiicst o Bcemy tory Cubupu (Ceprees, 1986; Sergeev
etal., 2020). 1151 mepBOro BuIa UCIIOIb30BaHbI JAHHBIE O HAXOXIEHUN B 82 TOUKAX, B KOTOPBIX,

273



Kak TIpaBUJIO, OBLITM BBISIBIIEHBI JTUOO MOCEIeHUS, CYIIECTBYIOIIME Ha MPOTSKEHUU psifia JIeT,
JIN0O JTUYMHKM WM HEJABHO OTPOAMBIIMECS MMaro, a IMJIOTHOCTb MMaro He IpeBblllaja
1 oco6b/M2. COOTBETCTBEHHO, M3 aHAJIM3a UCKITIOYEHBI MECTOHAXOXICHWSI, SIBHO CBSI3aHHEIE
C 3aJIeTaMM CTail capaHuu U3 6oJiee 10XKHBIX paiioHoB (bepexkoB, 1956) unm conpspkeHHbIE
C MacCcOBbIM pa3MHOXEHHEeM BUIa. Momeian pacrpocTpaHeHHsT Oyporo KOHbKA MOCTPOESHBI
1o 345 Toukam oOHapyKEeHUSI.

DKoJoro-reorpaduyeckoe pacrperejeHue BUIOB MOISIMPOBAIOCh Ha OCHOBE IOIXONIa
MakcuManbHOl sHTporun (rmaker MaxEnt 3.4.4) (Phillips et al., 2006; Morales et al., 2017;
Jlucosckuii, lynos, 2020). B kauecTBe napamMeTpoB Mofesieil NCIIOJb30BaHbl JaHHBIE MO K-
MaTHUYeCKUM TokasartelisiM (19 Tak Ha3bIBaeMbIX OMOKJIMMATUYECKUX TTepeMEHHBIX) 1151 1970—
2000 rr. ¢ paspemeHueM 30 yrmoBbix cekyHa (Fick, Hijmans, 2017). ITaker MaxEnt (3.4.4)
OTIMYAETCS BBICOKMM YPOBHEM CTaHAApTM3alluM, MOBOJBHO IMMPOKUMU BO3MOXHOCTSIMM
MOJIb30BaTebCKUX HACTPOEK M IPYXeII00HBIM MHTepdeiicoM. Takue Moaenu reHepupoBa-
JIUCh ¢ Kpocc-Banuaanueit (25 moBTOPHOCTE) 1 OLICHUBAIMCH C TTIOMOIIIBIO TeCTa Ha HAIEeXK-
HOCTb (10 TTomany nom KpuBoii oTkimka — AUC). 3HaYMMOCTh IEpEMEHHBIX OIpeesisyiach
10 YYTEHHOM IMCTIEPCUH M C TIOMOIIIBIO TeCTa CKJIATHOTO HoXa. MIcTop30BaHbI MPOTHO3HBIE
KJIMMaTH4YecKre OleHKH, paccunTaHHble 1o Moaean CNRM-ESM2-1 (Séférian et al., 2019)
Y MpencKa3aHWIo NalbHEIIero yBeauuyeHusl KOHLIEHTpaly MapHUKOBBIX Fa30B B aTMochepe
IO TIyTA COLMaIbHO-3KOHOMMUYeckoro pasutust 3-7.0 (Meinshausen et al., 2020). bazoas
KapTa co3/laHa B paBHOYTOJIBHOM KOHWYECKOM mpoekimu Jlambepra, a caMy KapThl pacIpo-
CTpaHEeHMSI ITOCTPOEHHI ¢ momoIbio makera QGIS 3.18.3.

OCo0eHHOCTH PACTIPOCTPAHEHUSI H DKOJOTHHM MOJEJbHbIX BHI0B

Bypbiit KOHeK — HecTamHBII BUI CapaHYOBBIX C IITMPOKUM apeajioM OT eBPOIEHCKOro Mmo-
Oepexbst ATIaHTUYECKOTo okeaHa 1o Akytuu u bosbioro Xunrana (MuieHko, 1972; Cep-
rees, 1986) (puc. 1). OH HeTpeGoOBaTeieH K YCIOBUSIM OOUTAHUSI, 3acesieT IUPOKUIA CIIEKTP
CTallMi, MPEeaNoYnTasl YYaCTKU C JOCTATOYHO BHICOKUM M COMKHYTBIM TPaBOCTOEM, 3a HC-
KJIIOUeHUeM repeyBiakHeHHBIX (Bepexkon, 1956). KoHek 00blueH Ha TPUKOJIOUHBIX JIyTax,
JIECHBIX TTOJISTHAX M BBIPYOKaXx, 3ajieXkax pa3JIMyHOro TUIIA U B APYTUX TPAaHC(HOPMHUPOBAHHBIX
akocucTeMax. B ropax rora Cuobupu ero MOXKHO BCTPETUTh IaKe B TOPHBIX TYHApPaX. DTOT BU
4acTo JOMUHUPYET B COOOIIECTBAX MPSIMOKPBUTBIX. B JIyroBbIX ctensax rora Cubupu B KOM-
mekce ¢ Chorthippus parallelus (Zetterstedt), Glyptobothrus biguttulus (Linnaeus) u Omocestus
haemorrhoidalis (Charpentier) koHek Ch. apricarius MOXeT 1aBaTh BCIIBIIIKA MacCOBOTO pa3-
MHOXEHMsI, HAaHOCS YIepO 371akoBbIM Ky/asTypaM (bepexkos, 1956; MumieHko, 1972; Jlaun-
HUHCKU u ap., 2002). ConocTtaBieHne JaHHBIX O PacIpOCTpaHeHUH Oyporo KOHbKa Ha Iore
Cubupu o 1961 1. u B mepuon 1961—2023 IT. He MO3BOJISIET TOBOPUTDH O KAKMX-TO CYIIIECTBEH-
HBIX CIIBUTAX TPAHUII €T0 apeajia, TaK Kak 0OHapyXeHHe BO BTOPOil MOJIOBUHE TIPOIILIOTO BeKa
JMAHHOTO BHIA B TTOA30HAX IOKHOM 1 MaXke CPeIHeN TallTh, CKopee, OTpaXkaeT JINITh HemoCTa-
TOYHYIO U3YYEHHOCTD MOCIEIHMX.

IlepeneTHast capaHYa — OOWH M3 CaMbIX M3BECTHBIX CTAAHBIX BpemuTeseii-purodaros,
MMeeT HauOOJIbIINT apea Cpeld capaH4YOBBIX, OXBATHIBAIOIIWIA Bce MaTepukKu BocTouHo-
ro nonyinapus (Uvarov, 1921, 1977; Usimnenkos, 1970; Ceprees, JlJaunnunckuii, 2007; Ma
et al., 2012; Ceprees, 2017; Zhang et al., 2019). OnuHouyHasi hopMa TepeneTHON capaHuu J0-
CTOBEpPHO, HO, KaK MPaBUJIO, JJOKAIBHO BCTpeYaeTCsl B I0KHOM TMOJIOBUHE BHETPOMMYECKOM
EBpasuu, nocturas B EBpone 60° c. 1. (Uvarov, 1921; Waloff, 1940). M3BecTHBI 3ay1eThl cTait
1 OTAETBHBIX CTATHBIX 0CcO0EH Topas3mo ceBepHee, naxke 10 63° ¢. m1. (YBapos, 1925; ®unurmbes,
1926; beii-buenko, 1932), omHaKo MOJTHOE pa3BUTHE JIMYMHOK OAMHOYHON (ha3bl MOXET 3a-
BepIIaThCsI TOJIBKO B paifoHaX, Jexaliux oxHee 56—57° ¢. mi. (Ipenteuenckuii u mp., 1935).
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Puc. 1. Pacnpocrpanenue Chorthippus apricarius (L.) Ha 1ore CUOMpPU 1 B CONpPeEIe/IbHBIX PETHOHAX.

Becbma cnienipryHbB OCHOBHBIE MECTOOOUTAHUS MEpEIeTHOM capaHun. Kak rpaBuiio, 3To
MJaBHU — MacCHBBI TPOCTHUKOBBIX 3apocieil mo 6eperam o3ep u pek (LIpimnenkos, 1970;
JlaumHuHckuit u ap., 2002). B GaaronpusiTHble TOIbl B MEPUOI MacCOBOTO OTPOXKICHUSI
L. migratoria cioco6eH ¢hopMHpOBaTh KYJIUTH TIIOTHOCTHIO 10 80 000 ocobeii/m2. T1pu Hemo-
cTaTKe KopMa capaH4a MOXeT TepeXoAUTh Ha TTUTaHWe APYTMMU, B TOM YHCIIe UMEIOIIMMU
XO3SICTBEHHOE 3HaYeHUe KyJIbTypaMu. bikaifimm K paccMaTpruBaeMoi TeppUTOPUM oda-
TOM TTOCTOSTHHOTO pa3MHOXeHUs1 L. migratoria siBnsercs banxani-Aakonbckoe THe3IMINIIE
B Bocrounom Kazaxcrane (Jlaunnunckuii u ap., 2002; Malakhov, Zlatanov, 2020). 3aneTsbl
MepeNieTHOM capaH4Yu B CTEITHBIE U JaXe JIECOCTEIMHbBIE pailoHbl 3amagHoi Cubupu oTMeva-
Jichk HeomHoKpatHo (bepexkos, 1956). Bmecte ¢ TeM Ha paccMaTpruBaeMoil TEpPUTOPHUU €CTh
TOCTOSTHHBIE, XOTST ¥ pa3peXXeHHbBIE TTOMYJISIINN BUa, B KOTOPBIX ITPY ONIPEAETeHHBIX YCIOBH-
SIX MOTYT IIPOM30MTHY BCHBIIIKK MaccoBoro pasmuoxenus (bepexkos, 1956; Ceprees, 2017)
(puc. 2).

Mopaenu pacnpocTpaHeHUs BUIOB

s 6yporo KoHbKa BaxkKHbI (B MOPSIAKE 3HAUMMOCTH) MUHUMAJIbHAsI TeMIlepaTypa caMo-
IO XOJIOMHOTO Mecsilla, CPENHErofoBasi TeMrieparypa M CyTOUHbINA Auana3oH TeMmIeparyp,
a TakXke SIBHO KOPPEIUPYIOLIME IPYT C APYrOM KOJIMYECTBA OCANKOB B CAMOM 3aCylLTMBOM
KBapTajie ¥ CaMOM 3acylIITMBOM Mecsilie (Tad. 1). Tect ckiiamHoro Hoxka rmo3BoJIsieT 100aBUTh
K HUM ellle ¥ CPeIHUE TeMITEpaTyphbl CAMOTO 3aCYIIUTMBOTO, CAMOTO TEIJIOTO M CAMOTO XOJIOM-
HOTO KBapTajioB. TakuM oOpa3oM, JJIs1 3TOTo BUIA 3HAYMMBI B TIEPBYIO OYepenb MOKa3aTeH,
CBSI3aHHBIE C TEIMJI000EeCIeYeHHOCThIO, B TOM YMC/Ie B 3UMHUI MEPUO, YTO, HECOMHEHHO,
cyuiecTBeHHo st CubupH, e HU3KUe TeMIIepaTypbl XOJOAHOTO Ce30Ha MOTYT MPUBOIUTh
K TIyOOKOMY TIpoMep3aHMIo TTouB. [IpociexkuBaercst U CONpPSKEHHOCTh ¢ BbIPAXKEHHOCTHIO
nepuoa JeTHel 3acyxu, 4To, OYEBUIIHO, CBSA3aHO C Jlerpafaluueil pacCTUTEIbHOrO MOKPOBa
B 3TO BpeMsl.
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Puc. 2. Pacnipoctpanenue Locusta migratoria (L.) Ha rore CuOMpY 1 B CONpPEAETbHBIX perroHax (6e3
ydeTa TOYeK, 3a(pMKCHUPOBAHHBIX BO BpeMsl MOABEMOB YHMCICHHOCTH WM CBSI3aHHBIX C 3aJleTAMK
BUA).

JIs1 a3uaTCKoM capaHyM cpeay OMOKIMMATUYEeCKUX (paKTOpPOB Ha MEPBOE MECTO BBIXO-
JIAT CpemHsIsl TeMIlepaTypa caMoro BJaXKHOTO KBapTajia, CpemHeromoBasi TeMIepaTypa, ce-
30HHOE BapbUpPOBAaHMWE OCAJIKOB MU MUHUMAaTbHAsl TeMIIepaTypa caMOro XOJOTHOIO Mecsia
(cM. Tabu. 1), a Mo TecTy CKJIAAHOIO HOXa — ellle M CpenHue TeMIepaTyphl CaMOIo 3acylll-
JINBOTO M CaMOTO TeTUIoro kBapTaioB. COOTBETCTBEHHO, SIBHO 3aMeTHA POJIb HU3KUX 3UMHHUX
TeMIepaTyp, OrpaHUYMBAIOLIMX BO3MOXHOCTb MOSIBJIEHUSI MOCTOSIHHBIX MOMYJISIIUIA 9TOro
BMJA Ha OOLIMPHBIX IpocTpaHcTBax Cubupu u JansHero Bocroka (IlpeareyeHckuii u np.,
1935; Ceprees, 2017). I1posiBasieTcst Takke M 3HAUUMOCTh JIETHUX TEMIIEpaTyp, BEPOSITHO, Cy-
ILIECTBEHHBIX /JI51 TIOJTHOM peayiu3aliy B peTMOHE OHTOTeHe3a BUIA.

YpoBeHb CTAaTUCTUYECKON TMOMIAEPXKKM Mopeneit, co3naHHbIx mst Ch. apricarius, BBICOK
(AUC = 0.927). B0, BUAMMO, OTpaXkaeT He TOJIbKO BKIIIOYEHUE B aHAJU3 OOJIBLIOTO Yucia
TOYEK HAXOXIEHWS BUIA B a3UATCKOM YaCcTH apeasia, HO U €T0 BHICOKYIO SKOJIOTUYECKYIO TTIa-
CTUYHOCTD, IIMPOKOE pacrpocTpaHeHre Ha rore CuOMpY 1 HaJTMIMe ONTUMATBHBIX JUT BUIA
MECTOOOMTAHUI B 30HE JiecocTenu. Mojaenu, ToCTpoeHHbIe Ut L. migratoria, XapaKTepu3sy-
10Tcs OoJiee HU3KOM cratncTudeckoit moaaepxkkoit (AUC = 0.848). OueBUIHO, 3TO ompene-
JIIETCSl CPABHUTEIBHO HEOONBIIMM YHUCIIOM TOYEK HAXOXACHUSI TTOCTOSTHHO CYIIECTBYIOIIUX
MTONYJIAIMI Buaa Ha fore CHOVPY U B COTPeeNTbHBIX PETMOHAX, a TAKXKe Y TEM, YTO OCHOBHOM
apeaJi iepeJieTHOM capaHYM OXBaThIBaeT MPEUMYIIIECTBEHHO TPOITMYECKHE U CYOTPONTMIECKUe
PEr1OHBI.

Kapra pacnpeneiaeHusi mpUrogHsIxX IjIs1 Oyporo KOHbKa MeCTOOOMTaHMIi, COCTaBJICHHAasI
no ouoxknuMatuyeckum nokasatensim 1970—2000 rr., nmokassiBaet, yTo B Cubupu OHU MPO-
cTuparoTcs ot Ypana no baiikana mexay 50° u 60° ¢. m1. (puc. 3, (7)). Camble TOAXOISAIINE T
BUJIa TEPPUTOPUHU OXBATHIBAIOT JIECOCTEITHBIE PAMOHBI, TSTHYIIIUECS CTUTONTHOM MOJ0COM BAOTIb
muHun Kypran—HoBocuoupck—KemepoBo. Ynupasice B ropHyio cucremy Antas u CasiH,
9Ta I0JI0ca pa3aessieTcsl HaaBoe; oqHa yacThb orudaer KysHelkuii AnaTay ¥ 3aXOQUT Ha IOT

276



Tadmauma 1. Bkiiag OMOKIMMaTHYECKUX TIEpEMEHHBIX (B IMTPOIICHTAX) B IIOCTPOCHUE Moeeit

Chorthippus apricarius (L.)

Locusta migratoria (L.)

OlieHKa BKJIana OlieHKa BKJ1ana
BHOKINMATHYECKAs [IePEMEHHAs Bkian rnepeMeHHOM Bkian rnepeMeHHOM
B IIOCTPOCHHUE | MPHU CIyYaiiHOM | B IOCTPOEHUE | TIPU CIydailHOM
Mozjeseit W3MEHEHUU Mozeneit W3MEHEHUU
€€ 3HauYCHU i €e 3HaUYCHU i
biol — cpenHeromgoBas Temmeparypa 11.3 21.6 11.9 0.5
bio2 — cpeaHuit cyTouHbIi 1.3 59 37 43
JMana3oH TeMIieparyp (loMecsiYHo)
bi03 — U30TEPMUIHOCTh 5.8 6 0.2 0.6
bio4 — ce30HHOE BapbUpOBaHME 1.4 123 3 56
TeMIepaTyphbl
bio5 — MakcuMapHas Temneparypa 02 16 L1 46
CaMoro TerJoro Mecsiia
bio6 — MUHUMAaJbHAS TeMIIepaTypa 217 0.9 9.2 0.4
CaMOT0 XOJIOIHOTO Mecs1ia
bio7 — abcomoTHaAs aMIIUTYAA 35 6.5 0.7 18
TOJOBBIX TEMIIEPATY D
bio8 — cpenHss Temneparypa )5 13 412 343
€aMoro BJIaXXHOTO KBapTajia
bio9 — cpenHsist Temneparypa 02 25 16 36
€aMoro 3acyITMBOro KBapTaa
biol0 — cpenHsis TeMmepaTypa 27 4 02 0
€aMoro TerJIoro KBapraja
bioll — cpenHsist Temmepartypa 01 0 6.1 46
CaMOro XOJIOAHOTO KBapTajia
biol2 — rogoBasi cymma ocajikoB 0 0.5 0.6 0.2
biol3 — KoJMUYECTBO OCAIKOB 0.2 39 | 02
B CAMOM BJIaXKHOM MecsIIIe
biol4 — KoMYeCTBO OCaAKOB
9.1 2.6 1.2 139
B CAMOM 3aCyIIJIMBOM MeCSILIe
biol5 — ce30HHOE BapbUpOBaHME 7 24 105 142
KOJIMYECTBA OCAJKOB
biol6 — KOJIMYECTBO OCANKOB
7.8 10.8 1.2 0.2
B CAaMOM BJIa>XKHOM KBapTaJie
biol7 — KomuecTBO OCaIKOB
10 1.2 0.5 2.4
B CAaMOM 3acCylIJIMBOM KBapTaJje
biol8 — KoJIMuyecTBO OCaTKOB 46 74 31 47
B CAaMOM TETJIOM KBapTalie
biol9 — KoJMUYECTBO OCAIKOB 0.5 8.4 29 38

B CaMOM XOJIODHOM KBapTalie

[MpumeyaHnue. s KakX1oro BUaa Mojay>KMPHbLIM IPUGHTOM BbIAEIEHBI MSTh HanboJiee 3HaUMMBbIX MTePEeMEHHBbIX.
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Kpacnosipckoro kpas 1 B Xakacuio, npyras yxonut B Boctounsiit Kazaxcran. Menee npuromn-
HBI IS BU/Ia Ha foTe paBHUHHOM YacTH apeajia apuInM3upOBaHHBIC CTEITHbIE PAOHBI CEBEPHBIX
M LeHTpabHBIX YacTeil KazaxcraHa, a Takke KyayHIMHCKOM CTey, Ha ceBepe — IMOI30HbI
TTOATANUTH U 10XKHOM Taiirn. ONTUMabHbBIE 17151 BUIa MecTa OOMTaHUS 3aHMMAIOT TakKe 3HAYM-
TenbHBIe TuTomany B ropax TapOarartas, Tanb-Illans u Ilamupo-Anas. Kpome Toro, Monenb
MTOKAa3bIBaeT, YTO OYPHIif KOHEK MOXET OOUTATh B paifloHaX, PACTIONOXEHHBIX 32 MpeaeaMu ero
coBpeMeHHOro apeaia: Ha tore JlanbHero Boctoka Poccuu u B CeBepHom Kurae.
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Puc. 3. Onenka npurogHocty mectooburanuit Chorthippus apricarius (L.) (1) u Locusta migratoria (L.) (2)
Ha tore CUOVpPH U B COTIpENeSbHbIX peruoHax (Bce OMOKIMMAaTUYeCKKe TIepeMEHHbIE IS Tiepruoaa
1970—2000 rr.; cpeaHue Mo MUKCEISIM IO 25 MOBTOPHOCTSIM C KPOCC-BaJlMAALIME ).
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ITo mporHo3am 10 2060 T., 0CHOBaHHBIM Ha COXpaHEHWU BBICOKOTO YPOBHS SMUCCUY TIap-
HUKOBBIX Ta30B U COOTBETCTBYIOIIEM ITPOIOKEHUH TTOTeTUIeHMSI, Ha tore 3amaagHoit Cubupu
YCIOBUS IJ11 OYpOoro KOHbKA CTaHYT He TAKMMM OJIarONpUsSITHBIMU, Kak ceifuac (puc. 4 (1),
puc. 5 (1)). 3aTo onTUMaJIbHBIMUA OKaXyTCs IIPEATOpbs M HU3KOropbsl BoctouHoro Cas-
Ha, a TakXke HeKoTopbele paiioHbl [Ipubaiikambs. BecbMa momxonmsinue s BUaa yCIOBUS

70.0 80.0 90.0 100.0 110.0 120.0 130.0

anty-Mangiysk

110.0 120.0 130.0

0 500 1,000 km
[ — MpUroaHOCTb MeCTOO6UTaHWI

[]0.001 (3 0.2 ] 0.4 [ 0.6 MO8
Emo1 [[Jo3[os 0.7 M 0.9

Puc. 4. Onenka npurogHoctu Mmecroooutanuii Chorthippus apricarius (L.) (1) u Locusta migra-
toria (L.) (2) mo BceM TaHHBIM O pacrpoCTpaHeHUU KaXI0ro BUaa U MPOTHO3HBIM OUOKIMMAaTHYE-
ckuM nepeMeHHBIM 17151 2021—2040 rr. mo mo6anbHoit KimuMatndeckoit monean CNRM-ESM2-1
(cpenHue Mo MUKCENISIM MO 25 MOBTOPHOCTSAM C KPOCC-BaJMaalueii) U Mo CLEHApUI0 COLMAIbHO-
9KOHOMMYECKOTO pa3BUTHsI 3—7.0 (BBICOKMIT ypOBEHb 3MUCCUU TTAPHUKOBBIX Fa30B).
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coxpaHnsTcs B ropax Anras, Tap6ararasg u Tanb-1llans, a Takke Ha ceBepe Ilamupo-Anas.
BraronpusTHbIe U BUAA YYaCTKM OCTaHyTCs U Ha rore JanpHero Bocroka, HO TojioxkeHMe
1x OyIeT MHBIM: Ha CaMOM IoTe, Ioro-3armagHee BiaguBocToka U ceBepHee HUXKHETO TeUeHUS
Awmypa. OcoO0eHHO 3aMEeTHBIM 3TOT TPeH OyIeT, BeposiTHO, B cepenuHe XXI B. (cM. puc. 5 (1)).
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Puc. 5. Ouenka npurogHoctu Mecroooutanuii Chorthippus apricarius (L.) (1) v Locusta migratoria (L.) (2)

1O BCEM JaHHBIM O PACIPOCTPAHEHUU KaXIOTO BUAA U MPOTHO3HBIM OMOKIMMATUYSCKUM IIepe-

MeHHBIM Ut 2041—2060 rr. Mo mrobansHoil KmuMaTndeckoir Mmomenn CNRM-ESM2-1 (cpennmue

0 MUKCEJISIM IO 25 MOBTOPHOCTSIM C KpOCC-BaTMAAIMEN) U MO CLIEHAPUIO COLIMATIbHO-OKOHOMUYE-
ckoro pa3Butus 3—7.0 (BbICOKMIT ypOBEHb SMUCCUU TTAPHUKOBBIX Ta30B).
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Monenb pacrpocTpaHeHMsI TIepeIeTHOM capaH4yu, CTeHEepUpOBaHHAs JJIsI COBPEMEHHBIX
YCIIOBUIA, TTOKa3bIBAET, YTO COOCTBEHHO tor CHOMPU TSI capaHIM MeHee OJIarONpUsITeH, YeM
IU1s1 Oyporo KoHbKa (cM. puc. 3 (2)). OnTuManbHbIMU Ui L. migratoria 0Ka3bIBalOTCs I0XKHO-
JIECOCTEIHbIE W CTeITHbIe PerMOHBI caMoro fora 3amagHoit Cubupu n ceBepa KaszaxcraHa.
Becbma nonxonsiye st BUuaa (TouHee, IS €ro pa3peskeHHBIX TOIMYJISLINIM, B KOTOPBIX, Kak
MpaBWIO, OTCYTCTBYIOT CTagHBIC 0COOM) OOIIMpPHBIE TeppUTOpUK BKIoUaoT CeBepo-3amnan-
sHe1it, CeBepHblii 1 BocTounsiii Kuraii, a Takke yactuaHo KOro-Bocrounsiit KazaxcraH, or
Mounronuu, CeBepo-Boctounsiii Kuraii u SlmoHcKue ocTpoBa.

ITporHo3bl IS NiepeieTHON capaHYM Pe3KO OTJIMYAIOTCSl OT TAaKOBBIX JUISI OYpOro KOHbKaA.
Yxe B Omvxaiiliue NEcsSTUIETUSI MPU COXPAHEHUM TPEHIOB KIMMATHYECKMX W3MEHEHMit
MOXHO OXMJATh Pe3KOT0 paclliMpeHusi 30Hbl HanboJiee 01aronprsTHbIX MECTOOOUTAHUIA TTe-
pesieTHOI capaHuu Ha tore 3amanHoii Cubupu u ceBepe Kazaxcrana (cm. puc. 4 (2)). Ectb
BEPOSITHOCTb TOTO, YTO IaHHAsl TEHAEHLIUSI CTAHET ellle 0osiee 3aMeTHON BO BTOPOIi MOJOBU-
He XXI B. OntumaiibHast 1j1s1 BUia 06J1aCTh MOXET OXBAaTUTh OOIIMPHYIO TEPPUTOPUIO MEXKITY
50° u 62° ¢. 1. ¥ MeXOy YpajloM U ceBepo-3aragHbIMU OKpanHaMu Autae-CassHCKOM Top-
HoOM cucteMbl. PAaKTUUECKU 3TO 03HAYAET BHICOKYIO BEPOSITHOCTh MOSIBJICHUSI HOBO# 001acTh
¢opMUpOBaHUS MacCOBBIX pa3MHOXeHMI1 L. migratoria. B conpeneabHbIX perMoHax, rJlaBHbIM
obpa3om Mexay ropHeiMu MaccuBamMu TaHb-11lans u [TamMmupo-Anas Ha 3anaae U TUXum oke-
aHOM, TIIOLLAIb TEPPUTOPUIA, TPUTOMHBIX JIJISI TIEPEIETHOM capaHuM, TAKXKEe MOXKET 3HAYUTE b~
HO YBEJIMYUTHCS, B TOM YMCJIe M OXBATUTH 3amnanHble yacTu [IpuMopckoro kpast (cM. puc. 5 (2)).

SAKJIIOYEHUE

CpaBHUTEIBHBIN aHAIN3 PacTpOCTpaHeHNS Ha fore CHOUPH IBYX MacCOBBIX BUIOB capaH-
YOBBIX, MPUHATEXKAIINX K YUCTY TTOTEHIMAIbHBIX BpEeIUTENeid, a NIMEHHO Oyporo KOHbKa
Chorthippus apricarius v TiepenieTHoI capaHuu Locusta migratoria, TOKa3bIBaeT 3HAYNTEIbHBIC
pa3Inuus MeXIy HUMU. Apeall TIepBOTO BUIIa He BBIXOMUT 3a Tipenesnbl [laneapkTuku, a ero
cralMaJibHbIe TIPEATIOUYTEHUS (JIyra 1 JIyTOBBIE CTETIN) OTPEAESIOT BOBMOXHOCTh JOBOJIBHO
ITyOOKOTO MMPOHUKHOBEHUS B Ta€XKHYIO 30HY Ha fore CUOUpPH, a TAKXKe B CPETHETOPDS U Taxe
BeIcOKoropbst CpemHeit Asum. [TepeneTHast capaHya, IIMPOKO pacrpocTpaHeHHast B TPOITHKaX
u cyorpormkax Craporo CseTa, siBHO 6oJee TeruiooouBa. Ha ore Cubupu (11aBHbIM 00pa-
30M 3alaJHoi) TTOKa U3BECTHHI JIUIITb HEMHOTOYMCIIEHHBIE €¢ TIOMYJISILIMY, TOTIA KaK IoKHee
(B TOM 4Mclie B TIpeneiaXx apyuIHbIX 00JlacTei, HO B JOJIMHAX MECTHBIX PEK M 03epHBIX KOT-
JIOBMHAX, IIaBHBIM 00pa30M B TIaBHSIX) OOBIYHBI TaK Ha3bIBacMble THE3IMJIUIIA TOTO BUIA
(Lpirnenkos, 1970).

Pesynbrarsl sK0510r0-reorpadyeckoro MoaeJIMpOBaHUS PACIIPOCTPAHEHUS STUX IBYX BU-
JIOB, OCHOBAaHHOTI'O Ha yCPEIHEHHbIX OUOKIMMaTHYecKux rnepeMeHHbix (1970—2000 rr.), B Le-
JIOM COOTBETCTBYIOT U3BECTHOM KapTuHe ux pacceneHusi. OqHako mist Ch. apricarius ynaercst
BBISIBUTb TTOAXOMSIIIME PaiiOHbl OOMTAaHUS JaJIeKo 3a MpefesaMy ero apeaia, Toraa Kak st
L. migratoria creHepupoBaHHasl MOJieJIb HE TMO3BOJISIET BbIACIUTH XOPOILIO M3BECTHBIE THE3-
nunuiia gaHHoro Buaa B BocrounoM u FOro-Bocrounom Kaszaxcrane, B IepBylo odyepenb
banxami-Anakonabckoe. O4eBUIHO, 3TO PE3y/IbTaT UCKIIIOUEHUs Ha MpeaBapuTeIbHOM 3Tare
HCCeNOBaHUsl JAHHBIX O TOUYKAX HAXOXIEHMUS, CBSI3aHHBIX C MAacCOBBIMU PA3MHOXEHUSIMU
MepeeTHOM capaHyu.

[Mporno3nbie Momenu st 2021-2040 u 2041—2060 TT. TOKa3bIBAIOT SIPKO BBIPaXXeHHbBIE,
HO pa3HOHaMpaBJIeHHbIE TPEHAbl BO3MOXHBIX U3MEHEHUIT B MPOCTPAHCTBEHHOM pacrnpe-
JeJICHUU ONTUMAJIbHBIX MECTOOOMTAHUIA NBYX CpaBHMBAaeMbIX BUIOB. [Jiss Oyporo KoHbKa
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YCIIOBUS B LIEJIOM OYIYT yXyIIIaThCs, HECMOTPsI Ha TIpenroaraeMoe najabHelIee moTerie-
HMe, a BOT ISl L. migratoria 06CTaHOBKA B HEKOTOPBIX YACTSIX PErMOHA MOXET OKa3aTbCs
O4YeHb OJIAroNpUSITHOIM, 0OCOOEHHO B Hauajie BTopoit mosioBuHbl XXI B. B pesysbrare Ha 1ore
3amagHoit Cubupu u JamsHero Bocroka, a Takke B CeBepHoMm u CeBepo-Bocrounom Ku-
Tae BEPOSITHO TOSBJICHUE He TTPOCTO TOMYJISILUI MepeeTHOM capaHyM, a ee MOCTOSTHHBIX
THE3IWIUII.

Takum o6pa3zom, obliee coxpaHeHNEe TpeHAa ITI00aIbHOIO MOTEIICHUS C OOJIBIIION BEPOST-
HOCTbBIO MPUBENET K CYIIECTBEHHOMY U3MEHEHUIO paccelieHUsl MOTeHIIMAIbHbBIX BpeauTesneit
Ha ore Cubupu u B CONpeNesIbHbIX PErMOHaX, a CaMO CO3JIaHUE 3KOJIOro-reorpauyecKux
Mofeneit 1aeT BO3MOXKHOCTD OLIEHUTD MePCIIEKTUBBI OCBOCHUST HOBBIX paliOHOB ITOTEHIIAb-
HO BpeIHBIMU BUIAMU CapaHYOBBIX. BMecTe ¢ TeM aleKBaTHOCTb 9KOJIOro-Teorpaduieckux
Mojesiell pacripoCTpaHEHUST BUIIOB BO MHOTOM OITPENENsSieTCs] KaueCTBOM MCXOMHBIX TaHHBIX:
BKJIIOUEHNME B MACCUB TaHHBIX TOYeK HAXOXICHMSI, CBI3aHHBIX ¢ 3ajeTamu (Saha et al., 2021),
WJIM TOYEK, OCHOBAHHBIX HAa HEMTPOBEPEHHBIX OMPENETCHMSIX, MOXKET ITPUBECTU K 3HAUUTEb-
HbIM UCKaXXEHUSIM KapTUHBI KAK COBPEMEHHOT0, TaK M IIPOTHO3HOTO pacpoOCTpaHEHUS BUIA.
BaxxHO 1 TO, YTO BOBMOXHOCTb CO3IAaHUSI MOJIETIeit He 3aMeHSIET HE0OXOIMMOCTH MTOCTOSTHHO-
IO MOHMTOPUHTA MOMYJISIIINIA M HaceNIeHUs CApaHYOBbIX B U3BECTHBIX PailoHaX UX BEPOSITHBIX
MaccoBbIX pasMHoOXeHui (Sergeev et al., 2000; Ceprees u ap., 2022; JlaunnuHckuii, Ceprees,
2023; JlaunHuHCKMI U ap., 2023).
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MBI UCKpeHHEe TIPU3HATEIbHBI BCEM KOJIJIeraM, OCOOEHHO y9aCTHUKAM MHOTOYMCIIEHHBIX
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OUHAHCHUPOBAHUE

HccnenoBaHust BLIMOTHEHBI 3a cueT rpaHTa Poccuiickoro HaygHoro donma Ne 22-66-00031
(https://rscf.ru/project/22-66-00031). 3HauyuTeNnbHAsA YACTh MCXOOHBIX HAHHBIX O TOYKAX
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ECOLOGO-GEOGRAPHIC MODELLING OF DISTRIBUTION OF ABUNDANT
ACRIDID SPECIES (ORTHOPTERA, ACRIDIDAE) OVER SOUTH SIBERIA
AND ADJACENT REGIONS

M. G. Sergeev, V. V. Molodtsov, N. S. Baturina, O. V. Yefremova, V. D. Zharkov,
K. V. Popova, S. Yu. Storozhenko, A. A. Shamychkova

Key words: grasshoppers, range, ecomodelling, Chorthippus apricarius, migratory locust,
Locusta migratoria.

SUMMARY

Two abundant acridid species (Chorthippus apricarius and Locusta migratoria) are widely distributed
over South Siberia. Estimations of suitability conditions on the basis of the MaxEnt algorithm well
correspond to the known localities of each species for the contemporary period. The main bioclimatic
variables explaining these species distribution are associated with temperatures, especially those of the
cold season. Predicted distribution patterns for 2021—2040 and 2041—2060 and for the scenarios of the
high levels of the greenhouse gas emission show serious significant differences between the two model
species. These forecasts demonstrate the explicit worsening of conditions for Chorthippus apricarius
in South Siberia, and the significant expansion of territories applicable for Locusta migratoria in the
southern parts of West Siberia and in Northern Kazakhstan. This trend looks like enhancing in the sec-
ond half of the 21st century. The optimal areas for the migratory locust may cover the huge territories
between 50° and 62° N and between the Ural Mts. and the north-western parts of the Altai-Sayan Mts.
where a new area of possible outbreaks of L. migratoria may emerge. In the adjacent regions, the areas
with suitable conditions for this species can expand significantly as well, including Primorskii Territory.
Hence, the general continuation of global warming will most likely lead to some significant shifts in the
distribution of some possible acridid pests across South Siberia.
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